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COVENANT
TO RESTRICT USE OF PROPERTY
Located At
241 Sixth Street
San Francisco, California

‘Recording Regquested By:

The Knox Partners Limited Partnership

"230 Fourth Street

San Francisco, CA 94124
When Recorded, Mail To:
Barbara CooX, Chief
Site Mitigation Branch
Department of Toxic Substances Control

700 Heinz Avenue, Suite 200
Berkeley, California 94710

This Covenant and Agreement ("Covenant") is made on the 15th
day of June, 1994, by The Knox Partners Limited Partnership
("Covenantor"), which is the owner of record of certain property
located at 241 Sixth Street, City and county of San Francisco,
State of California, described in Exhibit "A" attached hereto and
incorporated herein by this reference ("Property"), and by
the California Department of Toxic Substances Control
("Department'), with reference to the following facts:

A. The Property consists of one parcel, identified as Lot 7A of
Assessor’s Block 3732, in the City and County of San

Francisco, California. The Property has 8,000 square feet.
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The Property is bordered to the north by Tehama Street, to the
south by an electrical retail and repair shop, to the east by
a condemned building, and to the west by Sixth Street. A map

of the Property is attached hereto as Exhibit B.

The Property contains hazardous substances. The Property used
to be marshlands which were filled in the late 1800’s and
early 1900’s for development. The soil beneath the Property
consists of £ill and sandy silt. The soil concentrations for
lead and zinc were above background levels. The soil
concentrations for arsenic, carcinogenic PNAs, chromium VI,
lead, and thallium exceeded the lowest total health-based

levels and were selected as contaminants of concerns.

The hazardous substances and contaminants found on the
Properfy are to be contained by the installation of a Cap (as
described in the Cap Management Plan dated December 16, 1993,
and approved by the Department) and the maintenance and
monitoring of groundwater monitoring wells existing onsite.
If this containment system were to be damaged by unauthorized
excavation, breaching of the Cap, or impairment of the
groundwater monitoring system, the occupants of the Property
and nearby properties could be exposed to the contaminated

soils. Exposures can take place via in-place contact, surface
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water runoff and wind dispersél, resulting in dermal contact,
inhalation, or ingestion by humans or animals. The purposes
of the containment system and other mitigation measures are to
eliminate any significant risks to human health and the
environment. A description of potential human health and
environmental effects of contaminants found on the Property is

attached hereto as Exhibit C.

The Property is undergoing remediation under the supervision
of the Department pursuant to a Voluntary Cleanup Agreement
entered into between the Department and the Covenantor on or

about January 19, 1994.

The Department has determined that deed restrictions need to
be imposed on the Property to ensure full protection of public

health and the environment.

The Property is presently owned by the Covenantor. The
Property has been proposed for the development of affordable

multi-family housing units.

Covenantor agrees that in order to protect the present and
future public health and safety and the environment, the
Property shall be used in such a manner as to avoid potential
harm to persons or property which may vresult from any

hazardous substance remaining on the Property.
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5 1.1 Provisions to Run With the Tand. This Covenant sets forth

ARTICLE I Fe27583

GENERAL PROVISIONS

sﬁprotective provisions, covenants, restrictions, and conditions,

7 -(collectively referred to as "Restrictions"), upon and subject to

B%Which the Property and every portion thereof shall be improved,

géheld, used, occupied, leased, so0ld, hypothecated, encumbered,

10
11
12
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® 15
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17

18

19
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22

:and/or conveyed. Each and all of the Restrictions shall run with

the land, and pass with each and every portion of the Property, and
shall apply to and bind the respective successors in interest
thereof. Each and all of the Restrictions are imposed upon the
entire Property unless expressly stated as applicable to a specific
portion of the Property. ©Each and all of the Restrictions are
imposed pursuant to Section 25355.5 of the California Health and
Safety Code and run with the land pursuant to said Section 25355.5.

Each and all of the Restrictions are enforceable by the Department.

1.2 Concurrence of Owners Presumed. All purchasers, lessees, or

‘possessors of any portion of the Property shall be deemed by their

.purchase, leasing, or possession of such Property, to be in accord

23 iwith the foregoing and to agree for and among themselves, . their

24 'heirs, successors, and assignees, and the agents, employees, and

f . .
o5 lessees of such owners, heirs, successors, and assignees, that the

26
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® 1,Restrictions as herein established must be adhered to for the

‘ 5 ‘benefit of future owners and occupants and that their interest in

the Property shall be subject to the Restrictions contained herein.

A

*1.3 Incorporation Into Deeds and Leases. Covenantor agrees that

a

“the Restrictions set out herein shall be incorporated by reference
Iy ]
in each and all deeds and leases of any portion of the Property.

mw 3 &

9 ARTICLE TII

10
11 DEFINITIONS

12

13 2.1 Cap. "Cap" shall mean the protective cover used to isolate
14 contaminated soils on the Property from human or environmental
. 15 exposure. The Cap has been constructed as outlined in Exhibit D
1¢ attached hereto.

17

18 2-2 Department. "Department" shall mean the California State
1g Department of Toxic Substances Control and shall include its
op Successor agencies, if any.

21

0o 2.3 Improvements. "Improvements" shall mean all buildings,
zslstructures, fixtures, roads, driveways, regradings, and paved
24Eparking areas, constructed or placed upon any portion of the

o5 Property .

26

27 =5=
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112.4 Occupants. "Occupants" shall mean those persons entitled by

2 ownership, leasehold, or other legal relationship to the exclusive

gﬁright to occupy any portion of the Property.

i
4 '
I

5&2.5 Oowner. "Owner" shall mean the Covenantor or its successors in
Btinterest, including heirs and assigns who hold title to all or any
b
7%portion of the Property.
i

8,
9 { ARTICLE IIT
i
10
11 RESTRICTIONS
12

13'3.1 Restrictions on Use. Covenantor and Owner agree to restrict

14 the use of the Property as follows:

15 3.1.1 The use of the Property is restricted to the

16 development, construction, occupancy and maintenance
17 of the affordable multi-family housing units as

18 approved by the Department. No other use shall be
19 allowed without the prior approval of the Department.
20 3.1.2 The Property shall not be used in such a way that

21 will disturb or interfere with the integrity of any
22; hazardous substance containment or monitoring system.
23;

24! 3.1.3 There shall not be any activity on the Property which
252 will cause any potential harm to public health or

26 !
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2

3 3.2 Groundwater Monitoring. Covenantor and Owner shall perform

4 vand comply with the requirements of the Groundwater Monitoring Plan

5Fas approved by the Department for the remediation of the Property.

G -

7ﬁ3.3 Operation and Maintenance of the Property. Covenantor and

8§§0wner shall perform and comply with the terms and requirements of
9Zthe Operation and Maintenance Agreement to be entered into between
lo*the Department and Covenantor. In particular, Covenantor and Owner

11 shall comply with the following requirements:

12

13 3.3.1 The Property shall be used and developed in such a

14 way as to preserve the integrity of the Cap and the
15 groundwater monitoring system installed on the

16 Property.

17

18 3.3.2 Covenantor and Owner shall notify the Department of
lé each of the following: (a) the type, cause, location
20 and date of any disturbance to the Cap which could
21 affect the ability of the Cap to contain subsurface
29 hazardous substances on the Property, and (b) the
25? type and date of repair of such disturbance.

o4 " Notification to the Department and a request for
25‘ any proposed earth moving or excavation shall be made
26

27 —7-
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by telephone within 24 hours of the discovery of any
Cap disturbance and by registered mail within five
(5) days of both the discovery of Cap disturbance and

the completion of required repairs.

The Department or its designated representatives
shall have access to the Property for the purposes of
inspection, surveillance, monitoring or other actions
necessary to protect public health, safety or the
environment.

‘3.4 Conveyance of Property. Covenantor and Owner shall provide a

thirty(30)-day advance notice to the Department of any sale, lease,
or other conveyance of the Property or an interest in the Property
to a third person. The Department shall not have the authority to
approve, disapprove, or otherwise affect any sale, lease, or other
conveyance of the Property except as“otherwise provided by law or
by reason of this Covenant.

Y

3.5 Enforcement. Failure of the Covenantor or Owner to comply

:with any of the Restrictions or requirements as set forth in this
;Covenant shall be grounds for the Department to require that the
quvenantor or Owner modify or remove any Improvement constructed in
gviolation of this Covenant. Any violation of the Covenant shall be

ggrounds for the Department to take enforcement action, including

B
i
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ithe filing of an administrative, civil or criminal action, as
1. d

P
]

3 H

F627583

2“provided by law, against the Covenantor or Owner.
1

!
443-6 Notice in Agreements. Covenantor, Owner and Occupant shall
d

S%execute a written instrument which shall accompany all purchase,

GTlease, sublease, rental agreements, and other conveyance documents

frelating to the Property.
7

f
g 'following statement:

9-
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4.

1

"The land described herein contains hazardous substances.
Such condition renders the land, the property, and the
owner, lessee, or other occupant of the land or property
subject to the requirements, restrictions, provisions,
and liabilities contained in Chapter 6.5 and Chapter 6.8
of Division 20 of the California Health and Safety Code.
This statement is not a declaration that a hazard

existst,

ARTICLE IV

VARTANCE AND REMOVAL OF RESTRICTIONS

Variance. Any Owner or, with the Owner’s consent,

The instrument shall contain the

any

‘Occupant of the Property or any portion thereof, may apply to the

‘Department for a written variance from any of the Restrictions or

g
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1 :requirements of this Covenant. Such application shall be made in
o 'accordance. with Section 25233 of the California Health and Safety

3 "Code.

5.4.2 Removal of Restrictions. Any Owner or, with the Owner’s
Gﬁconsent, any Occupant of the Property or a portion thegeof, may
7%apply to the Department to remove any of the Restrictions or
gérequirements of this Covenant as they apbly to all or any portion
Q;Of the Property. Such application shall be made in accordance with
10¥Section 25234 of the california Health and Safety Code.

1

12 4.3 Term. Unless modified or removed in accordance with Section

13 4.1 or Section 4.2 above, the Restrictions and requirements of this
j4 Covenant shall continue in effect in perpetuity.

15:
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)
1 ' ARTICLE V !
- i
@ : I
. t
3 MISCELLANECUS 1
. 1
4 :

5%5.1 No Dedication Intended. Nothing set forth herein shall be

6?construed to be a gift or dedication, or offer of a gift or
7fdedication, of the Property or any portion thereof, to the general
g public for any purposes.

9!

10 5:2 DNotices. Whenever any person gives or serves any notice,
11 demand, or other communication with respect to this Covenant, such
12 notice, demand, or communication shall be in writing and shall be

13 sent simultaneously to an authorized representative of the

14=Covenantor (or Owner) and to the Department, in certified mail with

. 15 return receipt requested.
16
17 5.3 Partial Invalidity. If any portion of this Covenant is

1g determined to be invalid or unenforceable for any reason, the
1g remaining portion-of this Covenant shall remain in full force and
oo effect.

21
oo 5.4 Recordation. This Covenant shall be executed by the

o3 'Covenantor and by the Department. This Covenant shall be recorded

04 by the Covenantor in the San Francisco County Recorder’s Office

o5 within ten (10) days of the date of execution as set forth above.

26
27 ~11-
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1?IN WITNESS THEREOF, the Covenantor and the Department execute this

ngovenant as of the date set forth above.
l

3

6 "covenantor"

10

11

12 THE KNOX PARTNERS LIMITED PARTNERSHIP

13 By: GP/TODCO, Inc.
MANAGING GENERAL PARTNER

By:\\hgliuif%' kg;ﬁ_ﬁxi“——-

John Elberling
186 Executive Vice-President
GP/TODCO, Inec.

14

15 .

17
18
19
20
"Department"

21 -
2 B \

| ndare N Cpr
23 4 Barbara .Cook, {fhief

! Site Mitigation Branch
24 Department of Toxic Substances Control
25 i
26
27 -l2-
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EXHIBIT A

241-6th Street Site
San Francisco, California

Legal description of the above site
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EXHIBIT A

241~6th Street Site
San Francisco, California

THE LAND REFERRED TO IN THIS POLICY IS SITUATED IN THE CITY
AND COUNTY OF SAN FRANCISCO, STATE OF CALIFORNIA, AND IS DESCRIBED
AS FOLLOWS:

COMMENCING AT THE POINT OF INTERSECTION OF THE NORTHEASTERLY
LINE OF 6TH STREET; WITH THE SOUTHEASTERLY LINE OF TEHAMA STREET;
AND RUNNING THENCE SOUTHEASTERLY ALONG SIDE LINE OF 6TH STREET 80
FEET; THENCE AT A RIGHT ANGLE NORTHEASTERLY 100 FEET; THENCE AT A
RIGHT ANGLE OF SOUTHEASTERLY ALONG SIDE LINE OF TEHAMA STREET 100
FEET TO THE POINT OF COMMENCEMENT.
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EXHIBIT B

241-6th Street Site
San Francisco, California

A Map of the Property
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EXHIBIT C
241-6th Street Site
San Francisco, California

A description of potential human health and the
environmental effects of contaminants found on the property.
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TOXICITY PROFILE
i . ARSENIC

In (]

|
. Arsepic is 8 silver-gray, brittle, crystallie metal. Its prevalence ja the
envirnament is dus to both natural and anthropogenic sources. Arsenic is 2 naturally

occmlsqing substance in the earth’s crust and is found widely io pature as arsenopyrite

N

!
(Im[pa:iond Labour Organization, 1 983). Ceramics manufacturing, copper smelting

induidries, und pesticidcs are anthropogenic sources of arsenic in the environment

(ATSDR, 1989). Oral exposure 0 inorganic arsenic primarily affects the skin and
nervilus system, and inhalation exposure affects the lung. Further details of arsenic

toxi* j‘ty are presented below. -
|

Dg\" mental/Reproductive To icl
Epidemiclogical studies found an increased sbortion rate in women

occpisationally exposed via inhalation to arsenic fumes; decreased birth weight was also

sulq in babies born to similariy exposed women, slthough the data were not adequate to

1
imt jicate arsenic as the causative agent (Nordstrom et al.. 1978a-d; ATSDR. 1989).

information on developmental toxicity is from animal studies, which have shown

tha;jarsenite (As*P) can cause fetal malformations in rodents but orsenate (Ac*?) only

.

re?l cductive data were located in the available scientific literature; in animals orally *

des decreased birth weight and an increased abortion rate (ATSDR, 1989). No human

exjiosed to arsenite a small decrease in average litter size and an increase in the ratio of
ms‘.!u to females were observed (Schroeder and Mitchener, 1971). -
|

§180-H 1ef8
e 28, 1993
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Aculle Toxlcity

Severe gastrointestina! damage with nauses, vomiting, and diarrhea can oceur
foll#*ling oral exposure in humans. Intense thirst, pharyngeal edems, and abdominal
paim F}nave also been observed. Irritation of the skin, eyes, pasal mucosa, pharynx, and
bmqg‘hi may develop following exposure 10 airborne arsenic. Ingestion of very high
do;e;‘;g' may produce acute encephalopathy (ATSDR, 1989).

Chr+ ic Toxiciy

| Chronic oral exposure to arsenic in humans results primarily in skin lesions and
perit"wral neuropathies with possible vascular disease. Skin lesions are very prevalent
with! ui;hronic exposures and consist of hyperkeratosis and hyperpigmentation, usually in
are }pf the body not normally exposed to sunshine. Peripheral neuropathies involve
both: Jensory and motor pathways; paresthesia, hyperesthesia. neuralgia, tusele pain, and
weak*ess are typical manifestations (ATSDR, 1989). Blackfoot disease, a peripheral
vasc jFr disease characterized by gangrene of the extremities, has also been attributed to
chro c ingestion exposure 1o arsenic; however, there is some question as to whether
BIackQ{oot disease is strictly due to arsenic exposure (Lu, 7990).

j Repeated oral exposure to arsenic in humans has also been observed to result in
he:.:l':agr:*)noietic effects (anemia, leukopenia, eosinophilia), cardiovoscular effects
{my le‘,erial infarction, arterial thickening), hepatic effects (necrosis, fatty changes,
cirr:l&k). and renal effects (hematuria) (ATSDR 1989).

| The EPA-reported subchronic snd chroniv oral reference doses (sRID snd ¢RID)
for inoérganic arsenic are both 3 x 10~ mg/kg/day (EPA. 1992a,b). These values were
bmcﬁ JBn epidemiologic studies performed by Tseng et al. (/968) and Tseng (1977) who
ealcul; !tred a no-observed adverse effect level (NOAEL) of 0.009 mg/!

il
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(0.%!'1.}08 mg/kg/day) and & lowest-observed advergs effect lavel (LOAEL) of 0.17 mg/l
(0.044 mg/kg/day) for hyperpigmentation, keratosis, and vascular complications. An

undﬂ:rtainty factor of 3 was \':sed to account for a lack of data that would precludse
up?ﬁ{;ductive toxicity as a criticﬂ effect and for some uncertainty as to whather the
NOMEL addressed all seasitive individuals (EPA, 19925). On the basis of the
int‘&#lmation available, the EPA sssigned a "medium” confidence Ievel to the oral RfD on
the | I:asi.s of medium confidence in the study because doses were not well characterized
and‘lither contaminants were present, and medium confidence in the database because
the Iﬁf were problems with the available epidemiological studies (EPA, 1992b).

! Chronic inhalation exposure results in a toxicity profile similar to that for
chm’d}ic oral exposure with additional effects on the respiratory system, including
pullTiLnary insufficiency, tracheobronchitis, and perforation of the nassl~4eptum.
Cirrliosis of the liver and portal hypertension are also atiributed to chronic inhalation
ex © to arsenic. The EPA has not established subchronic or chronic inhalation RiDs

3

due 1 a lack of adequate data (EPA, 19925).
a

g;qi ogenic Effects

' Chronic oral expasure to arsenic can result in skin cancer; both squamous and
basal i!:ell carcinomas have been observed. Various studies have found widely different
latEni;ﬂLr periods for the development of these cancers, ranging from 6 to 50 years. The
most jeasonable estimate of the a\;rerage latency period for skiﬁ cancer is 24 years
(Era II?&S}. Some evidence suggests that ingestion of arsenic may also contribute to’
lung i:;lkncer as well as cancers of the bladder. kidney, liver, and colon (EPA, 1988). The
EPA-qil,epofted oral unit risk is 5 x 10°% (mg/1)-%; the equivaleat oral slope factor is 1.75 -
(mg/ial/day)'l (EPA, 1988). This value is bas'ed on the epidemiologic study by Tseng

|
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@

(195’1%). who reported 2 increased pllevalent::e of skin cancer following exposure to
sesqflic in drinking water (8PA, 1992b),

| ] Chronic inhalation exposure to arsenic results in an increased incidence of lung
mi{h The range of reported Iatency periods associated with the development of thess
cant#rs is 13 to 50 years with an average of 31 years. Liver cancer has also been
repai{'led to oceur following chronic inhalation of arsenic (EPA. 1992b). The EPA-

re:lﬂted inhalation unit risk value is 4.3 x 10~3 (ug/m®)-1, which converts to an

in i%nion slope factor of 15.1 (mg/kg/day)? (EPA, 19925). ‘This slope factor is based

on-Hip epidemiclogic studiss of Brown and Chu (19830.6.¢), Lee-Feldstein (1933),
Higq%Ln (1982), and Enterline and Marsh (7982). These investigations evaluated male

occd]fiationai exposure via inhalation of arsenic at the ASARCO and Anaconda Smelters,

whiéf{ resulted in statistically significant increases in the incidence of lung cancer.

i ~
. Base‘!ji_ on the available scientl(ic information, the EPA classified arsenic as a Group A
cheni;i:al (known human carcinogen) via both the oral and inhalation eXpOosure routes
|

(EPAY 1992b).
!
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Polycyclic sromatic hydrocarbons (PNAs) can be divided inte two groups based

on *ei"r toxicity: carcinogenic and noncarcinogenic. The following information is bassd
on liano(a)pyrene {(BaP), the most widely studied of the potentially carcinogenic PNAs
(caﬂv*nogenic ¢PNAs). BaP is the only carcinogenic PNA with established toxicity values
(EPW. 1992a.b). Other carcinogenic PNAs are discussed briefly on the basis of a toxicity
equ} Ikalence scheme by which the carcinogenicity of the other carcinogenic PNAs is

!

nuufiirically compared to the carcinogenicity of BaP.

|| BaPisa pale yellow chemical that occurs naturally in fossil fuels. Anthropogenic
souvli s of BaP in the environment include exhaust from motor vehicles and other

5aaoi e and diesel engines, emissions from coal-, oil-, and wood-burning stoves and

£ urna#es. cigarette smoke, and general soot and smoke of industrial, municipal, and
domh}ﬁc origins (ATSDR. 1990c). Targe: sites of BaP toxicity include the bone marrow,

Fepr {#uctiva organs, gastrointestinal tract, ead respicatory system. Further details of

BaP thxicity are presented below.

' No studies on the developmental or reproductive effects of BaP in humans could
be fi d.ud in the available literature; no animal data oo inhalation or dermal exposures

were =$cated. Oral exposure studies in snimals indicated that in wero exposure to BaP ig

Kis) ﬁa 113
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assl&mted with developmental toxicity and advares reproductive effccts. Investigators
haviil reported a decreased fertility index, a high incidence of sterility in progeny, an
inctiased incidence of stillbirths, altered sonadal development in offspring, and an

mc:[‘u incidence of malformations at birth following inhalation exposure of the dams
ers) to BaP (ATSDR. 19905)

ic Effects
Acufe Toxicity

: Data on acute toxicity in humans and acute inhalativn toxicity of BaP in animals
wqu_ =L:ot located in the available scientific literature. Short-term oral exposure in
aningls has beea showa to result in death due to bone marrow depression

(AT.?‘ R. 1990¢).

ChrT*ic Toxiclty ~

Few data on noncarcinogenic effects of chronic BaP exposure in animals and no

humip data were located in the literature. Mice subchronically exposed via ingestion
11

exhiYjted bone marrow depression with subsequent hemorrhage or infection

i
(AT SIPR. 1990c). The EPA has not established oral and inhalation reference doses
for BaP (EPA, 1992a).

(R

CIE‘ enic Effec

| The carcipogenicity of BaP has been tested extensively in snimals. BaP has baen
demdﬁ*stmted to be both a local and a systemic carcinogen, producing tumors at the
pomt! {)f exposure (EPA, 1992b). When ingested, BaP has induced an increased incidence
of un‘;ier digestive tract tumors, stomach tumors, lung adenomas, and lsukemias in
animi*. Animals exposed to BaP via inhalation developad tumors of the nasal cavity,

11

]
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laqﬁ(nx, trachea, and pharynx (ATSDR, 1990c, EPA, 1984a). Totraracheal administration
of Nﬂ’ has resulted in an increased incidence of respiratory tract neoplasms and lung l
ad ﬁomas (EPA. 1992). BaP has also been shown to induce skin tumors in animals

tuli*wing dermal exposure (ATSDR, 1990c). i

Epidemiological studies have shown an association between gkin coatact with
ﬁ&:mgemc PNAs containing BaP and an increased risk of skin cancer. Lung cancer

has #een shown to be induced in humans by various mixtures of carcinogenic PNAs
|

kud¥n to contaia BaP including cigaretta smoke, roofing tar, and coke-oven emissions.
Thaye s

tudies are, howsver, insufficisat to unequivocally correlate BaP exposurs with

caréfrogenicity in humans (ATSDR, 1990c). The EPA has classified BaP as a Group B2 [

cheiH’liml or probable human carcinogen. The cstablished slope factors for BaP are '

_ 5.73 fmd 6.1 (mg/kg/day)-1 via the oral and inhalation routes of exposuze, respectively
® (EPY, 1992a5).

ht*&nmj;_l’hl_& ;

l The following sections discuss the toxicity of other carcinogenic PNAs including %

e .,

(Chqlrmd Chen. 1984 -
Yo Benzo(a)anthracene i

|
|| o  Benzo(b)luoranthene |
“ o Chrysene |
I o Dibenzo(a,h)anthracene !
! ° Indeno(1,2,3-cd)pyrene.

N Sofs
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Devglopmen: roductive Toxlcity

" Rats administered dibenzo(a,hlanthracene via subcataneous injection daily from

the t‘gt day of pregoancy exhibited an insreased jncidence of feral desath and resorption
and ﬁ*mible long-term effects on fertility (Wolfe and Bryan, 1939). Parenteral

i 'I. ] [ . (]
adm%ﬂ;stmtxon of chrysene to mice in the perinatal period resulted in an increased
i
. L

of hepatic tumors (Grover et al., 1975; Buening el al., 1979). No data could be

: in the available scientific literature on the potentia] developmentzl or

reprdc*uctive effects of carcinogenic PNAs on humans, and no other animal data on these

' Acute oral exposure to coal tar, a material that contains numerous carcinogenic
PNAg,i] has been found to cause severe liver damage in pigs; however, acute oral and

; ~
dermﬂi administration of many carcinogenic PNAs or carcinogenic PNA mixtures have

been Hhiown to result in only mild toxicity in test organisms. Other carcinogenic PNAs,

once iiolazed from the mixture, can cause specific, more severe symptoms including
severgleye and skin irritation and damage to the Jiver, kidneys, lungs, and central
nervi !. system (EPA. 198¢5).

cT Repeated application of the pdtentially carcinrogenic PNAs to the skin can cause
dermq'ljl 1is, folliculitis, photosensitization, and cancer. Additional data on the noatumor-

ralateéll chronic toxicity of carcinogenic PNA~containing mixtures could not be found in

the avilable literature.

|
Q!Edj pgenic

|The carcinogenicity of PNAs as a class of chemicals has been studied extensively.

Certaiui PNAs ura considered to be carcinogenic when administered by all routes of

ﬁu&m 4ol
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expﬂfum; howsver, not all carcinogenic PNAS are carcinogens. Some including

Carcinogenic ?NM

ant.,‘)iacene, acenaphthyleae, scenaphthene, fiuorens, fluoranthens, naphthalens, and

fnthrene show either no evidence or equivocal evidence of carcinogenicity (see the

xoxi:féty profile on noncarcinogenic carcinogenic PNAs based on naphthalsne). Qge of
\

the iAust extensively studied carcinogenic PNAs i BaP, which is clearly carcinogenic by

all r?irmes of exposure in animals. Other strong animal carcinogens of the PNA class
i
incl‘iae 7,12-dimethylbenz(z)anthracene, dibenzo(a,h)anthraceae, 3-methylcholanthrene,

l
S-myYhylchrysene and dibenz(a,h)acridine (EPA, 19845),

Interestingly, there is not yet clear evidence that individusl PNAs are

the er hand, mixtures containing s variety of carcinogenic PNAs have long been

susg d\;ted of causing cancer in humans. For example, soot and coal tar yere first

carei‘dogemc to humans a.lthough the carcinogenicity is inferred from animal studies. On
1

q{:ed in the late eighteenth century to be carcinogenic, which was later confirmed

rimcntal animal studies. In addition, these compounds have also been found to

contr{l?ute to the human carcinogenicity of cigarette smoke. Ep:demm!ogml studies of

varxoms worker populations have shown g clear association between exposurs to PNA-

conm{,i!ning mixtures and increased cancer risk (A7SDR. 1990¢c). Currently, the EPA-

]
classiljed many of the abave carcinogenic PNAs as Group B2 chemicals or probable

has

humz#lj carcinogens. It must be emphasized that a varisty of factors play important roles

la c_le}:‘ rmining the carcinogenic potency of specific PNAs. These include but are not

hmxtalg to structure, ceilular transport, storage potential, enzyme inducibility, ondanve

meuﬂihsm. and rate of excretion.

i
same Lt frinciples apply to these results as to those for carcinogenic effects, i.e.. many
|

K381 ;.
] !;Fm

PNAs have also been studied extensively in short-term mutagenicity asszys. The

bol3
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PN!H are negative and many are strongly positive in mutagenicity assays. In general,

|

thosL‘iPNAs that are strongly carcinogenic also appesr to be mutagenic,

}

Tﬂ’ﬁ Equivalence Facto

‘

;' To quantitatively assess the carcinogenic risk of a mixtuze of PNAs, two methods

havei besn suggested. The first involves assessing all carcinogenic PNAs as if they had
the s!ﬂﬁ e carcinogenic potency as BaP. This approach was recommended by ths EPA )
(1984\!': 1988) and 'is regarded as a highly conservative method that may overestimate
carcijjpgenicity because available dat, although limited, suggest that some carcinogenic
PNAL{_!m significantly less potent than BaP. The EPA is currently reviewing alternative
to:gicik{y equivalency policies, which include the drzft document issued by ICF-Clement
(maq!ﬂi The Department of Toxic Substances Control of the California Eavircnmental
Proteﬁ}ion Agency (Cal-EPA) advocates the use of the current EPA policy for a baseline

|
quan{i_!rtive risk assessment for carcinogenic PNAs (i.e., 3}l carcinogenic PNAs are
equivijfent to BaP in potency) and, in addition, suggests the use of & toxic equivalence

apprdﬁch as ap alternative (DHS. 1990).

This relative potency methodology may significantly reduce the conservatism in

evalufiting the toxicity of the carcinogenic PNAs. The following toxic equivalence

|

factm%j (TEFs), based on the data of Chu and Chen (i984), can alsn bs used because

other‘"'e'lative potency reports are controversial and etill in draft form:

|
-
R

|
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Compound TEF

! ——— —————,— e T——
i ! Benzo(g)anthracene 0.0134

Benzo(a)pyrene 1.0

' Benzo(b)fluorene 0.08

| Benzo(k)fluoranthene 0.0044
' Chrysene 0.0012
] Dibenzo(,h)anthracene 0.69
l i Indeno(1,2,3-cd)pysenc 0.0171
i

i | - ———

To cchulate the slope factor for a given carcinogenic PNA, the siope factor for BaP for
the -Aeru‘nent route of exposure (oral or inhalation) is multiplied by the TEF for that
I'_I This relative potency approach contzins uncertainties; however, -i provides an
apprijpriate method to evaluate the potential adverse health effects of carcinogenic PNAs
at ¢hift site and is similar to the approach developed for evaluating such compouads as

dioxips and furans.

Agercy for Toxic Substances and Disease Registry (ATSDR), 19902 Toxicological

! Profile for Chryseie. U.S. Public Health Service. March.

| 1990b. Toxicological Profile for Dibenzofa.k)anthracene. US. Public Health
1 Service. March,

L 1990¢c. Toxicological Profile for Benzo(a)pyrene. U.S. Public Health Service.
| May.

Buen'ﬂ;Pg. M.K., W. Levin, J.M. Karle, H. Yagi, D.M. Jerina, and A.H. Conaey, 1979,
Tumorigenicity of Bay Region Epoxides and Qther Derivations of Chrysene and
" Phenanthrene in Newborn Mice. Cancer Res. 39:5063-5068. Cited in ATSDR,
1590a.
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Lg,bioducﬂng
| Chromium is 8 naturally occurring elsment in sojl, volcanic dust. and gases.
Chiiomium VI, also known as chromate, is one valence state in which chromium is found
(of!g‘ers are Chromium 0 2nd Chromium III). Chromium VI is generally produced by
iné strial processes including the manufacture of steel and othar metal alloys, chrome
plu'.ing, pigment manufacture, leather tanning, and wood and water treatment.
Ch'iij_omium VI is generally the most toxic of the various chromium valeace states.
Sof iblei chromium VI compounds are irritating and corrosive, and their toxic effects are
th?lTresnlt of these properties (ATSDR. 1989). There is some evidence that chromium VI
is \«%duced in the body in part to chromium II1, an essential nutrieat (EPA, 1992a). The
l.ax‘"iet sites for chromium Y1 toxicity include the respiratory tract, kidnseys, liver, and

immune system. Further details of chromium VI toxicity are preser‘ned below.

' Data on the developmental or reproductive toxicity of chromium VI following
inh*lation or oral exposure in humans could not be found in the available literatare.
A?i_ mal studies involving oral exposure found no increase in adverse reproductive
eflbcts. Animal studies involving parentersl administration (injection) found increased

45 of feta! death, external abnormalities, and weight depression (A7SDR, 1989). The

re}ivance of these findings 10 humans is not known.
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Ac ﬂr‘l‘oxieity
The acute effects of e'xposure to chromivm in humans generally result from

occnikational inhalation of dusts or mists. Inhalation exposure to chromium causes
dysﬂL:ea, cough, pharyngitis, and nasal and generalized respiratory irritation. Immuae
sys{;imlm effects in the form of anaphylactoid reactions have also been seen. When
inthed. chromium VI can cause renal tubular necrosis, gastrointestinal tract irritation
and #Ieeding. nausea, vomiting, hepatic necrosis, and hypersensitivity reactions including
derﬂ&atitis. urticaria, and angicedema, Dermal exposure can result in dermatitis and
del?gl ulcers (ATSDR, 1989).
Chkgnic Toxicity

l1‘ Adverse respiratory effects in humans that result from chronic inhalation of

varjus chromium V1 compounds include ulcerstion and perforation of the nasal septum,

neci'bsis and atrophy of the bronchial epithelium, polyps and papillomas of the upper

restliratory tract, emphysema, chronic bronchitis, chronic pharyngitis, tracheitis, and
i

paeitmonia. Workers chronically exposed via inhalation have developed nephrotoxicity

in t'de form of renal tubular necrosis and hepatic injury with jaundice. Skin lesions

inciiding allergic dermatitis and eczema have also resvited from chrosic inhalation

ex%{psura (ATSDR. 1989).
K
i
sho\fn signs of neurotoxicity including decreased motor activity and neuronal

Laboratory animals subchronically exposed orally and intraperitoneally have

deﬁnemﬁan in the cerebral cortex, suggesting that the brain may also be a target for
}
:hif;!uic chromium VI toxicity in humans (ATSDR, I989). Few data on chronic oral
| . . o .
towauLity of chromium VI in humans were located in the available scientific literature.
1!
i

Kikipo-H 2ef 4
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Chromizm VI

The EPA-reported chronic oral reference dose (¢RfD) for chromium VI is
5 illi 103 mg/kg/day. This value was based on the work of MacKenzie ot al. {2958), who
ol!'f&iurved no adverse effects on appearance, weight gain, food consumption, blood, or
m.fl tissues in male and female Spragoe Dawley rats when sdministered chromium VI
as‘-tusslum dichromate io drinking water for one year, The po-gbserved adverse effect
leixil (NOAEL) calculated for this study was 2.4 mg/kg/day. Au uncertainty factor (UF)
o *00 was applied to the NOAEL to calculate the ¢RfD on the basis of expected
iJArhuman and interspecies variability in toxicity in the absence of specific dats and to
cagi!lpensate for reliance on a study with an exposure duration of less than lifetime. The
Ei%—repon&d subchronic oral reference dose (SRfD) is 2 x 10-2 mg/kg/day and was
bay ,l d on the same study as the ¢cRfD. The UF for the sRfD is 100; no other details

the reported. The study oo which the RfDs were based is rated low ig confidence by

th}JJEPA because of the small number of animat; tested, the smali sumber of parameters

ured, and the lack of a toxic effect at the highest dose tested; confidence in the

dq‘l' base is also low because the supporting studies wers of low quality and because the

el

E!

togenic and reproductive endpoints have not been well studied (EPA, 19925). The
therefore assigned g low confidence rating to the oral RfD. The EPA has
wi’i{}xdmwn the inhalation refersnce concentration (RIC) for chromium VI, pending

reie{}ew of the data (EPA, 1992a.b).

%lg cinogenic Effects

Epidemiological studies indicate an increased respiratory cancer risk from

ocijupational exposure to chromium via inhalation. Animal studies support this

conLLalatioﬁ between chromium exposure and lung tumors. The EPA has calculated an

inry'lhlation unit risk value of 1.2 x 10-2 micrograms per cubic meter (pg/m3), which is
[

K\ﬁ“-ﬂ Sof¢
Juii 23, 1008
!

l - F627583

-



l Chromium V]

F627583
eq !l}a.lent tv an iohalstion slope factor of 42 (mg/kg/day)™! (EPA, 1992a). This value

Almed on the work of Mancuso (7975), who observed an increased incidence of lung
can @: in workers chronically exposed to chromium .VI via inhalation, The EPA has not
yet L ported an oral slope factor; a value is currently under review. The EPA has
clasi:‘fied chromium VI as & Group A carcinogen (knowz human ca.rginogen) on the basis
of il‘}fficient human and snimal data (EP4, 1992b). In general, the positive genotoxicity

restLﬁLs for chromium VI support the carcinogenicity data in human and animal studies.

icy for Toxic Substances and Disease Registry (ATSDR), 1989. Toxicological
Prafile for Chromium, U.S. Public Health Service. July,

blornia Environmental Protection Agency (Cal-EPA), Office of Environmental Health
I' Hazard Assessment, 1992, California Cancer Potency Factors { Memorandum)

! (draft). April 6.

cal

Ma;‘!*(anzie. R.D., R. U. Byerrum, C.F. Decker, et al., 1958. Chronic Toxicity Studiss.
' 1. Hexavalent and Trivalent Chromium Administered in Drinking Water to Rats.
AMA Arch, Ind. Health 18: 232-234. Cited in EPA, 19920,

i

Mzﬁl:uso, T.F., 1975. Consideration of Chromium as an Iadustrial Carcinogen. Paper
i1 presented at the Internations! Conference on Heavy Metals in the Environment,
' . Toronto, Ontario, Capada. Cited in EPA, 1952b.

U.Sj Environmental Protection Agency (EPA), Office of Research and Development,
19928, Health Effects Assessment Summary Tables, Annwal-FY 1992. PB 52-
921159, March. '

__L . Eavironmental Criteria and Assessment Office, 1292b. Integrated Risk

Information System (IRIS). Online database. Updated through May 31, 1952.
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TOXICITY PROFILE
LEAD

Lead iz 8 biuish white or silvery gray metal whoss prevalence in the environment
reinllts from both naturally occurring snd anthropogenic sources, Lead occurs naturally
in (La earth’s crust and soil, rarely in the elemental state, and ususlly in & numbder of
or )J Natural sources that contribute to airborne lead include silicate dusts, volcdnic
h ﬂﬁq aerosols, forest fires, sea salt, meteoric matter, and radon decay. Anthropogenic
sovfces are the mining, sme'lting. manufacture, and refinement of lead, coal-fired power

pla:{ts, batteries, vehicle exhaust, waste e¢il, and ircn and steel manufacture

kDB. 1991). This profile assesses the toxicity of metallic lead and inQrganic
€0 | pounds, not organic lead compounds. Lead primarily affects the blood,
caifliovascular system, central and peripheral nervous system, and kidneys. Further

1
i

deiAiils of Iead toxicity are presented below.

'l

lopme eproductive Toxicit
Il Evidence suggests an association between human fetal lead exposure and the
suiyéequent retardation of mental development at biood-lead levels as low as
10 lnicrograms per deciliter (ug/dl) (Bellinger et al.. 1987). Postnatal effects in the
oltring of orally exposed animals include delayed air righting reflex and time 10 eye

ing, decreased visual) acuity and evoked responses, and learning and behaviora! -

disgbilities (Kishi et al.. 1983: Winneke et al., 1977; Winneks, 1980; Bushnell end
Babman, 1979; Laughlin et al., 1983; Caoper et al.. 1980; Fox and Wright, 1982; Fox et

alf,‘!???; Impelman et al., 1982).

gﬂ' K lote
Jus) 28, 1993
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Toxlicity tests with laboratory animals have showa that adverse effects on

reprﬁ uetive function in both males and females can occur from oral exposure to
inor}funic lead (Rom, 1980). Effects include ovarian changes in thesas monkeys, delay of
sexu.v'iii maturity and decrease in clutch size in hens, and prostate hyparplasia and
red\k*lion of testicular weight in male rats. The oral sdministration of inorganic lead to
adqu%rars of both sexes appears to produce synergistic effects, i.e., combined toxic

on reproduction and on the offspring that are greater than those produced by

ihent of either sex alone (Stowe and Goyer, 1971). In humans, decreased fertility
itbnormal sperm were found in inhalation-exposed male workers with blood-lead

as low as 53 ug/dl (Lancranjan et al., 1975).

on '#;gjnogegig Effects

|
Acﬁ§4 Toxiclty ~

Acute oral or inhalation exposure to inorganic lead can result in encephatopathy
|
(degé,{iherative brain disease} characterized by headache and drowsiness and at higher

dos liiby coma, convulsions, and possibly death. Acute lead encephalopathy often results

‘rmanent, residual, neuropsychologic impairment characterized by reduced

iigence and behavior changes. Acute lead exposure via ingestion can also result in
coni Syndrome characterized by injury to the renal wubules of the kidaeys aad

Ie e of glucose, amino acids, and phosphates into the urine (A7SDR, 1990)
Chrh&c/Suhchronic Toxiclty

‘The main targers of chronic oral or inhalation exposure to inorganic leed in
huuﬁL:s are the red blood cells and their precursors, the cardiovascular system, the
cenﬁlih aud peripheral nervous system, and the kidneys. Anemiz can be among the most
sensli#ive manifestations of the hematologic toxicity of lead, resulting primarily from the

X202fp-H sese
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ln‘L;-induced inhibition of enzymes involved in heme biosynthesis (Hernberg and
, 1970). Increased blood pressurc has been associated with blood-lead

trations ranging from 30 to 40 pg/dl o us low as 7 pg/dl (EPA. 1986). This

re g%onship appears most strongly in middle-aged white malss (aged 40 to 59) although
a Tﬁdenble degree of uncerizinty surrounds the statistical analyses of the studies
giving rise to this conclusion. Chronic oral or inhalation exposure to inorganic lead can
affq'&t the peripheral nervous system, causing segmental demyelination at high doses, and
a skiwing of motor nerve conduction velocity at lower doses (Landrigan et al., 1976). In

the!pentral nervous system, chronic oral or inhalation exposure to inorganic lead has

beefh'[ shown to cause subtle but apparently irreversible deficits in iatelligence and
behli}:ior (Needieman et al., 1979; Winneke et al., 1981; Yule et al., 1981). On the basis
ofjdese and other data, the EPA (7986) concluded that lead cauges subtls but
imil rsible damage to the central nervous system in children at blood levels below

/dl, possibly as low as 10 ug/dl,

l To date, the EPA has not developed oral or inhalation reference doses (RfDs) for
ino#ianic lead (EPA. 1992). Inorganic lead is evaluated differently than other
con%_ unds based on its complex pharmacokinetics it the body (EPA, 1992).

ggq' nogenic Effec

| The International Agency for Ressarch on Cancer (IARC) performed an
ass?'%meut of the carcinogenicity of inorganic iead compounds in humans and found that
thed) is inadequate evidence that lead is @ human carcinogen although it has been shown
to tu & potent carcinogen in several animal species (Kancantsis, 1981). Renal tumors
ha\m’J been found in rats, mice, and hamsters orally exposed to lead (Boyland et al., 1962;

ZoIiJnger. 1953; Van Esch and Kroes, 1969). Tumors have also been found to develop in

Jofe
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the b}s%ﬁn. spinal column, adrenals, prostate, and mammary glands as a result of oral
expc?ilre (Baldwin et al., 1964; Zawirska and Medras, 1972). Studies of rats exposed to
500.4]; 2,000 mg/kg of lead in the diet found tumors; however, it should be noted that

these high doses can also cause poncarcinogenic effects in experimental animals. The

EPA ikas not established oral or inhalation slope factors for lead, which it classifies gs 1

Grow) B2 chemicsl, 3 probable human carcinogen (EPA, 1992). Instead, two models

devef by EPA and Cal-EPA were gsed to predict blood-lead levels resulting from

poterifjal exposures to lead at Sites IR+9, IR-6, and IR-10 (EPA, 1990;
Cai-fipA. 1992).
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. ¢ Thallium is a soft, odorless, bluish-white metal that paturally occurs in trace ]
lm°‘L§I{’3 in the earth's crust. It is found as 3 pure elemant, in alloys with other matals,
P
or asgiinorganic salts. The thallous state (J) is more commonly found in the environment l
than ithe thallic state (II1). Industrial uses of thallium, wostly in the electronic industry,
increjige the potential for human exposure to thallium in the environment ’
(AT# R, 1990). Target sites of thallium toxicity include the respiratory, cardiovascular, ‘
gastr&l ntestinal and nervous systems, and the liver and kidoeys. Further details of
thallifm toxicity are discussed below. - l
Zi
Develipmentsl/R ve Effects 'l

l + Children exposed to thallium in wero were found to have nosincrease in the

incidiil:ce of birth defects (Dolgner et al., 1983). Other data regarding potential l
devei:ipmenml effects of thallium on humans were not located in the availabls scientific

Iitemnirre. Laboratory animals exposed to thallium in utero have exhibited fetal growth .
retaritltion (chickens and rats), teratogenicity in the form of achondroplasia (dwarfism,
in chlﬂtkens). hydronephrosis and vertebral abnormalities (rats), and functional

neurc{ ical effects in the form of learning impairment (rats; ATSDR, 1990; EPA, 1980).

No data regarding the reproductive effects of thallium on humans were located

[

in th*ﬁ’gscientit“ ic literature; however, animal data suggest that there may be reproductive
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Aﬂt{l'Froxiclty

Acute ingestion of large doses (up 10 ! gram) of thallium sulfate has cavsed death

due-tiij cardiac or respiratory failure io humans. Acute oral exposure in humans has

resul .#’ in Jung damage (alveolsr damage, pulmonary edema, ard bronchopneumoniz),
!

cardl§ damage (myocardial damage and abnormalities in cardiac raté and rhythm), renal

(tubular necrosis), liver damage, and gastrointestinal effects including abdominal
omiting, diarrhea, and constipation (ATSDR, 1990). Dermsl effects (hair loss)
rological effects (axonal degeneration of cranial and peripheral nerves) have also
been L%:ported following acute oral exposure (ATSDR, 1990).

Chroq‘fl ¢ Toxicity

' Data regarding chronic exposure to thallium in humans gre limited. Workers who

g paresthesias, numbness of fingers and toés. muscle cramps, and impaired

b
were j{hronically exposed via jnhalation developed peripheral nervous system effects
inclu

perip& ral nerve conduction (Ludolph et al.. 1986), However, inadequacies in study

desigfirender these results suggestive rather than conclusive. Anpimasl studies of chronic

oral é;ﬁposum to thallium demonstrated degeneration of nerve fibers and myelin sheaths
(Man}}i} et al., 1983). These animal studies support the findings of neurological damage
in ch%' nically exposed humans.

i-; The EPA-reported chronic oral reference dose (¢RfD) for thallic oxide (the most
toxic § | the thallium compounds listed on EPA's Integrated Risk information System, or
IRIS) b 7 x 10-5 mg/kg/day. This valuc is bosed on s 90-day subchronic study in
which l.Lms were administered thallic sulfate via gavage. Adverse effects to the liver or
the bllgod were not observed a1 a reported no-observed adverse effect level (NOAEL) of

0.22 iig/kg/day. The NOAEL was divided by an uncertsinty factor of 3000, which

3 ; 2efd
une 4§
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consisted of 10 for interspecies conversion, 10 for extrapolation from a subghronic 0 &
chronie exposure duration, and 10 to protect seasitive humaa subpopulations. A
modifying fastor of 3 was alyg used (Setuils oot reported). The subchronie veference
toee (sRED), bawed on the same vtudy, is 7 = 104 mg/kg/day. The EPA has not
¢stablished an inhalation RED for thellium or its salts (EPA, 19924).

Careinogegl Effests

No studies wers located in the available scientific literature regarding poteatial

tarcinogenic eifects of thalifum on homane or animals, Stedies of ganotoxicity in

‘humant were not located; howaver, animal studies indicate that theltivm may be

genutoxic (ATSDK, 19%). The EPA has not determined a weight-of -evidence
clasvification, or oral or inhalstion slope factors (SFs) for thallium. Thallis oxids is
vinssified a5 4 Group D chemical, that is, not clasyifiabls a¢ to human carcinggenicity,

and no $Fs ave avaitable (EPA. 79924.0).
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EXHIBIT D

241-6th Street Site
San Francisco, California

The Cap has been constructed as ocutlined in this exhibit
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